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Abstract
The purpose of this study was to identify the presence of antibiotic resistant bacteria in 
the Triplett Creek Watershed (TCW) in Rowan County, Kentucky. We tested 12 sites in 
the watershed for the presence of nine antibiotic resistant genes: TetW, TetO, SulI, 
SulII, ereA, msrA/B, blaTEM, blaSHV, and blaCMY, as well as a marker for E. 
coli, uidA. We used DNA extraction, Nanodrop spectroscopy, polymerase chain 
reaction, and agarose gel electrophoresis to test for the presence of these genes. We 
found a total of 43 amplified products with 11/12 sites detected for msrA/B, 10/12 sites 
detected for uidA, 7/12 sites detected for sulII, 6/12 sites detected for blaTEM, 5/12 sites 
detected for ereA and sulI, 3/12 sites detected for blaSHV, and 2/12 sites detected 
for blaCMY. There were no PCR products for antibiotic-resistant genes tetO, tetW, 
and blaTEM detected.  
Discussion
• uidA was the most amplified genes as there were 12/12 sites having amplicons and 7/12 amplicons
positive to uidA. This result indicates the presence of E. coli in the bacterial isolates from these 7
sites.
• sulII, blaCMY, sulI, and blaSHV also amplified target products with 3 sites, 2 sites, 1 site, and 1 site
respectively. These results indicate the presence sulfonamide resistant genes, extended spectrum
-lactamase, and cephamycinase in these bacterial isolates (Table 4).
• sulII amplified target genes only in Triplett Creek, indicating it is isolated to this waterway.
• PB 0.42, TC 19.91, and IF 0.05 had the highest levels of antibiotic resistance, each producing two
amplified target products.
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Methods
1. 1L sample from each site was collected 
2. The eDNA from the water samples was extracted using a Millipore membrane filter. The 
DNA was purified using Qiagen DNeasy Blood and Tissue Kit and assessed via 
spectroscopy for acceptable concentrations.
3. Polymerase Chain Reaction was performed using primers (Table 2) to detect for the 
presence of the target genes. 
4. Agarose Gel Electrophoresis was performed to assess the result of PCR. 
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Table 1. Sampling sites in the Triplett Creek Watershed.
Introduction
The Triplett Creek Watershed comprises around 65% of Rowan County, Kentucky (Figure 1). 
Limited availability of private land and unsuitable terrain has forced most agriculture, 
housing, and commercial development sites to be concentrated around the Triplett Creek 
Watershed. This, along with limited understanding of water quality management has had a 
negative impact on these waterways (Kentucky Division of Water 2010). Our interest is in the 
bacteria that can be found in the Triplett Creek Watershed (Figure 1), specifically detecting 
the presence of antibiotic resistant bacteria and the presence of E. Coli in hopes of tracking 
the bacteria to its entrance point and eliminating the source. 
Escherichia Coli (E. coli) is bacteria that normally lives in the intestines of healthy 
humans and animals, but when ingested can cause undesirable side effects involving the 
digestive system. Previous studies have exhibited E. coli counts in the Triplett Creek 
Watershed that were well over the Kentucky Department of Water limits, indicating fecal 
contamination. Based on the location of these samples, it is speculated that this 
contamination could have originated from livestock, wildlife, septic systems, or leaking 
sewer lines.
Results
DNA extractions of 12 bacterial isolates were run for PCR to detect antibiotic resistant genes.
There were total 43 amplified products with 11/12 sites detected for msrA/B, 10/12 sites
detected for uidA, 7/12 sites detected for sulII, 6/12 sites detected for blaTEM, 5/12 sites
detected for ereA and sulI, 3/12 sites detected for blaSHV, and 2/12 sites detected for
blaCMY. There were no PCR products for antibiotic-resistant genes tetO, tetW, and blaTEM
detected.
Sample Site I.D.
Latitude 
(NAD 83)
Longitude
(NAD 83)
BB 0.23 38.211627 -83.470041
PB 0.42 38.236751 -83.376758
IF 0.05 38.315065 -83.442411
TC 13.52 38.183197 -83.429999
TC 19.91 38.241561 -83.350386
CF 0.11 38.26386 -83.434293
DC 0.27 38.164183 -83.434043
TC 14.99 38.19623 -83.40859
TC 12.27 38.166995 -83.436211
PL 0.10 38.240915 -83.447308
EB 0.04 38.185747 -83.428853
CC 0.37 38.19017 -83.40322
Figure 1. Triplett Creek Watershed and sampling sites in the Triplett Creek Watershed
Table 2. Primers of target genes
ARG Sequence Annealing Temp Amplicon Size
TetW
FW: 5’-GAGAGCCTGCTATATGCCAGC-3’
60oC 168 bp
RV: 5’-GGGCGTATCCACAATGTTAAC-3’
TetO
FW: 5’-ACGGARAGTTTATTGTATACC-3’
50oC 171 bp
RV: 5’-TGGCGTATCTATAATGTTGAC-3’
SulI
FW: 5’-CGCACCGGAAACATCGCTGCAC-3’
60oC 163 bp
RV: 5’-TGAAGTTCCGCCGCAAGGCTCG-3’
SulII
FW: 5’-TCCGGTGGAGGCCGGTATCTGG-3’
60oC 191 bp
RV: 5’-CGGGAATGCCATCTGCCTTGAG-3’
ereA
FW: 5’-ATGACGTGGAGAACGACCAG-3’
60oC 101 bp
RV: 5’-CCGACAATTCGGGCGCCCTCAAT-3’
msrA/B
FW: 5’-CTGGAACGGTTGAAACGGATGGC-3’
60oC 143 bp
RV: 5’-ACCACCACTCATACTGTCGGTTG-3’
blaTEM
FW: 5’-GCGGAACCCCTATTTG-3’
50oC 964 bp 
RV: 5’-ACCAATGCTTAATCAGTGAG-3’
blaSHV
FW: 5’-TTATCTCCCTGTTAGCCACC-3’
60oC 795 bp
RV: 5’-GATTTGCTGATTTCGCTCGG-3’
blaCMY
FW: 5’-ATGATGAAAAAATCGTTATGCT-3’
60oC 1140 bp
RV: 5’-TTATTGCAGCTTTTCAAGAATGCG-3’
uidA
FW: 5’-ACGCGTGGTTACAGTCTTGCG-3’
62C
147 bp
RV: 5’-TGGTAATTACCGACGAAAACGGC-3’
Figure 2. Result of Agarose Gel 
Electrophoresis for sulI (top) and sulII (bottom)
Figure 3. Result of Agarose Gel Electrophoresis 
for uidA (top) and blaSHV (bottom)
Table 3. Primers used to detect antibiotic-resistant genes in bacterial isolates and comparison between
the actual size of amplified products and the size of the primers. The positive sign (+) indicates the
positivity of PCR products or the match in size of PCR products and the primers that were used. The
negative sign (-) indicates the negativity of PCR products or the unmatched in size of PCR products and
the primers that were used.
Primers
Sampling Sites
PB 0.42 BB 0.23 EB 0.04 CC 0.38 TC 12.27 DC 0.27 TC 19.91 TC 13.52 PL 0.10 TC 14.99 CF 0.11 IF 0.05
TetW
PCR product - - - - - - - - - - - -
Correct product - - - - - - - - - - - -
TetO
PCR product - - - - - - - - - - - -
Correct product - - - - - - - - - - - -
Sul I
PCR product + - + + - - - - - - + +
Correct product + - - - - - - - - - - -
Sul II
PCR product - - - + + - + + + - + +
Correct product - - - - + - + + - - - -
ereA
PCR product - + - - - + + - + - - +
Correct product - - - - - - - - - - - -
msrA/B
PCR product + + + + + + + - + + + +
Correct product - - - - - - - - - - - -
blaTEM
PCR product - + - + + - - + + - - +
Correct product - - - - - - - - - - - -
BlaSHV
PCR product - - + - - - + - - - - +
Correct product - - - - - - + - - - - -
BlaCMY
PCR product - - - + - - - - + - - +
Correct product - - - - - - - - + - - +
uidA
PCR product + + + + + + + + + + + +
Correct product + + + - - + - + - + - +
ARG Gene Product
tetW Tetracycline resistance factor (ribosomal protection protein)
tetO Tetracycline resistance factor (ribosomal protection protein)
sulI Sulfonamide resistance factor (altered DHPS)
sulII Sulfonamide resistance factor (altered DHPS)
ereA Erythromycin resistance factor (esterase)
msrA/B Macrolide resistance factor (efflux pump)
blaTEM Extended spectrum -lactamase
blaSHV Extended spectrum -lactamase
blaCMY Cephamycinase (an ESBL)
uidA -D-Glucuronidase
Table 4. Antibiotic resistant genes
